Lemierre's syndrome is a rare anaerobic oropharyngeal infection complicated by internal jugular thrombosis, the predominant etiology is Fusobacterium necrophorum. Septic emboli to lungs and distant organs have been described, however, to date there have been no published cases associated with embolization across a patent foramen ovale. We describe a case of Lemierre's syndrome with septic arterial emboli resulting in multiple cerebral abscesses and cutaneous manifestations. The outcome was favorable with appropriate antimicrobial therapy.
Introduction
Though the syndrome was initially described by Cade and then Schottmuller (1) in the early 1900s, it was Dr. Andre Lemierre in 1936 who described 20 cases of anaerobic septicaemia from internal jugular thrombosis associated with head and neck infection and septic emboli (1) ; 18 of these individuals died. In the1960s and 1970s, when penicillin was frequently used to treat pharyngeal infections, it became known as the "forgotten disease" (2) . There has been a recent a re-emergence of this syndrome, likely related to increased clinician awareness and decreased antimicrobial use to treat upper respiratory tract complaints (2) .
We report the first adult case in literature of Lemierre's syndrome (LS) with paradoxical emboli across a patent foramen ovale resulting in multiple bilateral brain abscesses and lower limb septic emboli.
Case Report
A 20-year-old woman was well until two weeks prior to presentation. She developed a sore throat for which she did not seek medical attention; 7 days later she had a sudden onset of left sided pleuritic chest pain, cough and fever. She then sought medical attention and had a chest X ray at a community hospital, was diagnosed with community acquired pneumonia and treated with a seven-day course of azithromycin. She continued to feel unwell with intermittent fever and presented to our hospital with a 1-day history of right foot pain and rash, 14 days after the onset of illness. Her past history was unremarkable except for two episodes of acute pancreatitis of unclear etiology.
On admission, physical examination she was toxic appearing with blood pressure of 70/40 mmHg, pulse 140 bpm, respiratory rate 24, and temperature 38.3 . Her oxygen saturation was 98% breathing room air. She had enlarged tonsils but otherwise a normal oropharyngeal examination. There was no neck tenderness, adenopathy or venous swelling in the vicinity of the jugular vein. Her respiratory exam demonstrated bronchial breath sounds and dullness to percussion over the left lower lobe. Multiple painful palpable purpuric lesions were noted on the plantar surface of her right foot. There were no cardiac murmurs or subungual hemorrhages and the neurological examination was completely normal.
Laboratory analysis revealed a white blood cell count of 20,000 with 77.4% neutrophils with toxic granulations, 17% bands, 4% lymphocytes, and 1% monocytes. Liver enzymes were slightly elevated, creatinine was normal and the urine microscopy showed trace blood but no casts. Chest radiograph revealed right upper and left lower lobar consolidations.
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resuscitation and intravenous cefotaxime, vancomycin and gentamicin pending culture results. On the second hospital day, she developed acute headache, neck pain and photophobia. Lumbar puncture was performed and the cerebrospinal fluid contained 398 WBCs (10 6 /L) (73% neutrophils), total protein of 0.46 g/L (normal 0.15-0.45) and glucose of 2 mmoL/L (normal 2.2-3.9). An MRI of her head showed multiple (more than 20) brain abscesses, the largest measuring 2.3×1.5 cm (Fig. 1 ). Chest CT revealed lingular and right upper lobe cavitary lung lesions with bilateral pleural effusions (Fig. 2 ). Blood cultures drawn on admission grew Fusobacterium necorphorum, suggesting a diagnosis of LS. Her antibiotics were adjusted to intravenous penicillin and metronidazole and the triple lumen catheter was removed. Doppler ultrasonogarphy of the neck revealed a nonocclusive clot in the right internal jugular vein and a CT neck confirmed enlarged palatine tonsils and mild cervical lymph node enlargement.
Due to evidence of venous and arterial lesions, a patent foramen ovale (PFO) was suspected. Initial transesophageal echocardiogram was negative for both PFO and valvular vegetation; however probe-patent foramen ovale was confirmed by contrast echocardiography with positive bubble study. Skin biopsy showed leukocytoclastic vasculitis with micro thrombi consistent with septic emboli and skin biopsy culture grew fusobacterium. Therefore the patient was diagnosed with LS with paradoxical septic emboli across the patent foramen ovale. She improved on the antibiotics and was discharged home in a good state of health, with eventual complete clinical and radiological recovery.
Discussion
LS characteristically occurs in previously healthy teenagers and young adults, but can also affect other age groups (3). It involves internal jugular thrombosis caused by anaerobic suppurative oropharyngeal infection and results in secondary metastatic foci. The predominant causative organism is F. necrophorum, occurring in about 81.7% of cases (4). This organism is a commensal in the oropharynx and does not usually penetrate the mucosal surface except in the setting of an altered host-defense mechanism, such as a bacterial or viral pharyngitis, leading to alteration of the pharyngeal mucosa (2) . Following primary infection in the oropharynx, internal jugular vein thrombophlebitis develops either from direct extension through the facial plane between the tonsils and the parapharyngeal space or by hematogenous or lymphatic spread from peritonsillar vessels (5). Subsequently septic emboli arise and spread to distant organs. Untreated LS is associated with a mortality ranging from 4-18% (2).
Pulmonary involvement occurs in the majority (79.8%) of cases (4) . Nodular infiltrates and pleural effusions are the most common metastatic presentations (3). Empyema, pneumothoraces and pneumatoceles have also been described (4) and rarely patients develop respiratory failure with ARDS requiring ventilation (6) . The second most common metastatic presentation includes septic arthritis of the large joints, mainly shoulders, knees and hips, occurring in 16.5% (6) .
Central nervous system involvement is very rarely reported (Table 1) . Meningitis and encephalopathy have been described in children (7-10) and there have been occasional reports of cranial nerve palsies (7, 11, 12 ). Possible mecha- nisms of central nervous system involvement include retrograde propagation of thrombus into the cavernous or sigmoid sinuses (7, 11) or contiguous spread of infection. Based on the number and distribution of abscesses in the present case, we hypothesized the etiology to be a shower of arterial septic emboli, potentially arising from the visualized jugular venous clot, in association with the documented probe-patent foramen ovale. It was unclear whether the clot occurred before or after the central catheter insertion. However the catheter was in place for only 2 days which is a relatively short duration for a venous clot to develop as a complication of catheter insertion. Hence, we favor the possibility that the clot occurred before catheter placement. One previous report of LS with cerebral infarction and brain abscess may have been associated with a right to left cardiac shunt, however none was documented and the ipsilateral location suggests the possibility of contiguous extension (13) . In a report by Eykyn, one of 45 cases described was associated with multiple brain abscesses; however no further details were given (7). Three more cases have been reported in the pediatric literature describing brain abscesses as a complication of F. necrophorum (14) (15) (16) . Vohra et al (17) reported LS with systemic emboli including brain, lungs, spleen, liver and kidney discovered on necropsy.
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We describe a woman who presented with "a rare presentation of a rare disease". The initial symptoms included a purpuric rash from septic emboli, confirmed by the skin biopsy culture, pneumonia and septic shock, all of which raised the suspicion of complicated endocarditis. However, the hidden history of the preceding sore throat and the isolation of Fusobacterium necrophorum trigger the possibility of LS despite the absence of neck signs on presentation. In fact a paucity of neck signs and symptoms with LS is not uncommon, as reported by Chirinos et al (4), with 47.7% of cases presenting without significant neck findings. In the present case, the lung lesions of variable sizes and different lobar distribution are more suggestive of hematogenous septic emboli rather than lung abscess due to aspiration. These lung findings were classic and have been frequently reported in such patients but in the present case, the presence of widespread "systemic" emboli diffusely involving both cerebral hemispheres and the peripheral emboli to the foot suggested an arterial hematogenous spread through a cardiac source. In particular, the brain lesions suggested a shower of emboli-again favoring an arterial source. This was confirmed by the contrast echocardiography which demonstrated the presence of probe-patent foramen ovale. We hypothesize that the extensive pulmonary emboli with concurrent pleural effusions caused acute pulmonary hypertension which lead to a right to left shunt opening the probe-patent foramen ovale and leading to paradoxical systemic emboli. To our knowledge this is the only adult case in the literature to document the presence of patent foramen ovale leading to systemic emboli with LS.
We report this rare case to increase clinician awareness of this "forgotten disease" for which early diagnosis and appropriate antibiotic therapy are associated with a favorable outcome and low mortality (4) . Of concern, the number of LS cases may increase, including those complicated by cardiac shunt, as practitioners are encouraged to avoid excessive antimicrobial therapy when dealing with upper respiratory tract infections.
